Am29CPL142/Am29CPL152 


CMOS Field-Programmable Controller (FPC) 


ADVANCE INFORMATION 


DISTINCTIVE 


Implements complex state machines 
High speed, low power CMOS EPROM technology 
Eight conditional inputs, 16 outputs 


CHARACTERISTICS 


@ Output instruction presents counter contents at the 
control outputs for implementing a larger class of state- 
machine designs 


Each input can be registered or left unregistered as a A controller-expansion (EXP) cell provides address to 


programmable option 

128-word by 34-bit CMOS EPROM 

Up to 25-MHz clock rate, 28-pin DIP and PLCC 
28 instructions 

- Conditional branching 

- Conditional looping 

- Conditional subroutine call 

— Multiway branch 


SIMPLIFIED 


external registered PROMs allowing more than 16 
outputs 

Am29CPL142 is packaged in a 28-pin 0.6" DIP for 
upgrade of existing designs 

Am29CPL152 is packaged in a space-saving 28-pin 
0.3" DIP or 28-pin PLCC for new designs 


BLOCK DIAGRAM 


CONDITION" 
RESET" CC* TESTS 


ADDRESS SEQUENCER 


128 x 34 
PROGRAM MEMORY 


SERIAL SHADOW REGISTER 


MODE ——>1 


BD007542 


* Each test input can be individually unregistered or left registered as a programmable option. 
The RESET input can also be unregistered as a programmable option. 


This document contains information on a product under development at Advanced Micro Devices, Inc. Publication # Rev. Amendment 
The information is intended to help you to evaluate this product. AMD reserves the right to change or 10796 


discontinue work on this proposed product without notice. 
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GENERAL DESCRIPTION 


The Am29CPL142 is a CMOS single-chip Field-Programmable 
Controller (FPC) that allows implementation of complex state 
machines and controllers by programming the appropriate 
sequence of instructions. Jumps, loops, and subroutine calls, 
conditionally executed based on the test inputs, provide the 
designer with powerful control flow primitives. 


Intelligent control may be distributed throughout the system by 
using FPCs to control various self-contained functional units, 
such as register file/ALU, I/O, interrupt, diagnostic, and bus- 
control units. 


An address sequencer, the heart of the FPC, provides the 
address to an internal 128-word by 34-bit EPROM. This UV- 
erasable and reprogrammable device utilizes proven floating- 
gate CMOS EPROM technology to ensure high reliability, easy 
programming, and better than 99.9% programming yields. 


The Am29CPL142 can be expanded to address external 
registered memories by using the EXP option to output the 
program-memory address through the control output pins 
P[14:8]. 


A counter register is provided and an instruction is available to 
present the counter-register contents at the control outputs 
P[14:8]. Using this, the control outputs can be dynamically 
modified for implementing a larger class of state machines. 


As an option, the Am28CPL142 may be programmed to have 
on-chip SSR diagnostics capability. Instructions can be serially 
shifted in, executed, and the results shifted out to facilitate 
system diagnostics. 


A space-saving package version of the device is numbered 
Am29CPL152. Both ceramic windowed and plastic OTP 28-pin 
0.3" DIP packages are offered, as well as 28-pin PLCC and 
28-pin LCC (military) versions. 


RELATED AMD PRODUCTS 
Am29PL100 FAMILY MEMBERS 
Field-Programmable Controllers 


[Fart No. | Teohnoiogy | Memory | Words | inputs [Outputs] Package] 


anaocrier [owos | eprom |__| 


Am29CPL151 CMOS 


Am29CPL142** | CMOS 


| EPROM | 
[mane [ome | eros 
oe 


Am29CPL144 CMOS 


Am29CPL154 CMOS 


28-Pin x 0.3” DIP 
28-Pin PLCC 


28-Pin x 0.3” DIP 
28-Pin PLCC 


28-Pin x 0.3” DIP 
28-Pin PLCC 


* Direct plug-in replacement for the bipolar Am29PL141 
** Direct plug-in replacement for the bipolar Am29PL142 


OTHER RELATED AMD PRODUCTS 


CMOS SSR Diagnostics Pipeline Register 





CONNECTION DIAGRAMS 
Top View 
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CD011760 


CD011100 


Note: Pin 1 is marked for orientation. 
* Will also be available in 28-pin LCC; pinout identical to the PLCC. Plastic DIP and PLCC are One-Time 


Programmable (OTP), non-windowed packages. 


LOGIC SYMBOLS 


CD011230 CD011241 


Normal Configuration SSR Diagnostics Configuration 





ORDERING INFORMATION 
(Am29CPL142) 


Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM29CPL142 i Db Cc 


. OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 


. TEMPERATURE RANGE 
C=Commercial (0 to + 70°C) 


. PACKAGE TYPE 
D = 28-Pin Ceramic DIP (CDV028) 


. SPEED OPTION 
Not Applicable 


a. DEVICE NUMBER/DESCRIPTION 
Am29CPL142 
CMOS Field Programmable Controller (FPC) 


Valid Combinations 


; caer Valid Combinations list configurations planned to be 
aa Compinatons supported in volume for this device. Consult the local AMD 


AM29CPL142 Dc, DCB sales office to confirm availability of specific valid 


combinations, to check on newly released valid combinations, 
and to obtain additional data on AMD's standard military 
grade products. 


The Am29CPL142 is the ordering part number for devices 
packaged in 28-pin x 0.6” ceramic windowed DIP packages. 
All specifications and functional descriptions in this data sheet 
refer equally to the Am29CPL142 and AmCPL152, except for 
package drawings. 





ORDERING INFORMATION 
(Am29CPL152) 


Standard Products 


AMD standard products are available in several packages and operating ranges. The order number (Valid Combination) is 
formed by a combination of: a. Device Number 

b. Speed Option (if applicable) 

c. Package Type 

d. Temperature Range 

e. Optional Processing 


AM29CPL152 = D xed 


. OPTIONAL PROCESSING 
Blank = Standard processing 
B = Burn-in 


. TEMPERATURE RANGE 
C=Commercial (0 to+ 70°C) 


. PACKAGE TYPE 
P = 28-Pin (300-Mil) Plastic DIP (PD3028)* 
D = 28-Pin (300-Mil) Ceramic DIP (CDE028)** 
J = 28-Pin Plastic Leaded Chip Carrier (PL 028)* 


. SPEED OPTION 
-1= Speed Enhanced 


a. DEVICE NUMBER/DESCRIPTION 
Am29CPL152 
CMOS Field-Programmable Controller (FPC) b , 
Valid Combinations 


; 7 Valid Combinations list configurations planned to be 
Nalld ‘Combinations supported in volume for this device. Consult the local AMD 
sales office to confirm availability of specific valid 


combinations, to check on newly released combinations, and 
to obtain additional data on AMD's standard military grade 


products. 
* Plastic DIP and PLCC are One-Time Programmable (OTP) 
non-windowed packages. 


**Package is in development. Consult MIP Product Marketing 
for information. 





MILITARY ORDERING INFORMATION 
(Am29CPL152) 


APL Products 


AMD products for Aerospace and Defense applications are available in several packages and operating ranges. APL 
(Approved Products List) products are fully compliant with MIL-STD-883C requirements. The order number (Valid 
Combination) is formed by a combination of: a. Device Number 

. Speed Option (if applicable) 

. Device Class 

. Package Type 

. Lead Finish 


AM29CPL152 


. LEAD FINISH 
A= Hot Solder Dip 


. PACKAGE TYPE 
X = 28-Pin Ceramic DIP (CDE028)* 
3 = 28-Pin Ceramic Leadless Chip Carrier (CLV028)* 


. DEVICE CLASS 
/B =Class B 


. SPEED OPTION 
-1= Speed Enhanced 


a. DEVICE NUMBER/DESCRIPTION 
Am29CPL152 
CMOS Field-Programmable Controller (FPC) 


Valid Combinations 


Valid Combinations Valid Combinations list configurations planned to be 
AM29CPL152 supported in volume for this device. Consult the local AMD 
AMBOCPLI524 IBXA, /B3A sales office to confirm availability of specific valid 

combinations or to check for newly released valid 
combinations. 


Group A Tests 


Group A tests consists of Subgroups 
1, 2, 3, 7, 8, 9, 10, 11. 


*Preliminary; package in development. 





PIN DESCRIPTION 


CC[SDI]_ Condition Code — TEST (Input) 
Internally synchronized condition code test input is selected 
through the 4-bit test-condition select field. In the SSR 
mode, CC is also the Serial Data Input (SDI). 


CLK Clock (Input) 
The rising edge of the clock latches the PC register, count 
register, stack register, instruction-pipeline register, test- 
input register, CC register, reset input register, and the EQ 
flag. 


P[15], P[14:8]/A[6:0] 


Upper General-Purpose Control 
(Outputs) 

The upper eight general-purpose control outputs are 
enabled by the OE bit from the instruction-pipeline register. 
When OE is HIGH, these outputs are enabled; when OE is 
LOW, they are three stated. 


A controller Expansion (EXP) cell can be programmed to set 
pins P[14:8] to output the program address A[6:0] from the 
PC MUX. These can be used to address external registered 
memories to provide more contro! outputs. 


The contents of the internal count register (CREG) can also 
be routed to the control output pins P[14:8], using the 
OUTPUT instruction. Thus, the control outputs can be 
changed dynamically. 


P[7:0] Lower General-Purpose Contro! (Outputs) 
The lower eight general-purpose control outputs are 
permanently enabled. In the SSR diagnostics mode, P[7] 
becomes the diagnostic clock input (DCLK), P[6] becomes 


the diagnostic control input (MODE), and P[0] becomes the 
Serial Data Output (SDO). Both SDO and SDI are clocked 
by DCLK under control of the MODE bit. 


RESET Optionally Registered Reset (input; Active 
LOW) 

In registered mode, the first clock edge after RESET goes 
low latches RESET internally. The next clock edge loads the 
contents of location 127 decimal into the instruction-pipeline 
register and clears the EQ Flag. A programmable 
configuration bit allows the option of bypassing the 
synchronizing register. In this case, after RESET goes low, 
the output of the PC MUX is forced to all '1's (address 127 
decimal) during the setup time, and the first clock edge 
loads the contents of location 127 decimal into the 
instruction-pipeline register and clears the EQ Flag. Note: by 
default, the RESET input is registered. 


T[6:0] Optionally Registered Test (Inputs) 

These Test inputs are internally synchronized. A set of 
programmable configuration bits allow the option of 
individually bypassing the synchronizing registers on the test 
inputs, so that inputs which are already synchronous need 
not experience an unnecessary delay. In conditional 
instructions, one of the inputs is selected according to the 
four bit test condition select field. T[6:0] can also be used as 
a branch address or as a value to be loaded into the 
counter. 


Note: By default, the test inputs are registered. 





FUNCTIONAL DESCRIPTION 


Figure 1, the detailed block diagram of the Am29CPL142 FPC, 
shows logic blocks and interconnecting buses that permit 
parallel performance of different operations in a single instruc- 
tion. The FPC consists of four main logic blocks: the program 
memory, address control logic, condition code selection logic, 
and instruction decode. A fifth optional block is the Serial 
Shadow Register (SSR). 


The program memory contains the user-defined instruction 
flow and output sequence. The address control logic ad- 
dresses the program memory. This control logic supports high- 
level instruction functions including conditional branches, 
subroutine calls and returns, loops, and multiway branches. 
The condition code selection logic selects the condition code 
input to be tested when a conditional instruction is executed. 
The polarity of the selected condition code input is controlled 
by the POL bit in the microword. The instruction decode 
generates the control signals necessary to perform the 
instruction specified by the instruction part (P[33 : 16]) of the 
microword. The SSR enables in-system testing to isolate 
problems down to the IC level. 


INSTRUCTION 
DECODE 


* These pins available only in SSR mode. 
** These pins available only in normal mode. 


Program Memory 


The FPC program memory is a 128-word by 34-bit EPROM 
with a 34-bit pipeline register at its output. The upper 18 bits 
(P[33:16]) of the pipeline register are internal to the FPC and 
form the instruction to control address sequencing. The format 
for instructions is: a 1-bit synchronous Output Enable OE, a 5- 
bit OPCODE, a 1-bit test polarity select POL, a 4-bit TEST 
condition select field, and a 7-bit immediate DATA field. The 
DATA field is used to provide branch addresses, test input 
masks, and counter values. 


The lower 16 bits (P[15:0]) of the pipeline register are brought 
out as user-defined, general purpose control outputs. The 
upper eight control outputs (P[15:8]) are three-stated when 
OE is programmed as a LOW. The lower eight control bits 
(P[7:0]) are always enabled. 


Outputs P[14:8] will contain the next instruction address when 
the optional bit EXP is set. The contents of the Counter 
Register can be sent to outputs P[14:8], regardless of whether 
the EXP fuse is programmed. 


WLLALLLLY LL EBA mane 


» PIPELINE REGISTER Y 


P[15} P[14:8} P[7:6}"* P{5:1) Pfo}"* 


10796-005A, 


BD008350 


*** Each of T[6:0], CC, and RESET inputs can be individually registered or left unregistered as a 


programmable option. 


Figure 1. Am29CPL142 Detailed Block Diagram 





Address Control Logic 


The address control logic consists of four logic blocks: 


PC GRP -the program counter multiplexer (PC MUX), pro- 
gram counter register (PC) and combinatorial incre- 
menter (PC + 1) 


STACK - subroutine multiplexer (S MUX) with a 2-word by 7- 
bit-wide stack 


CNTR -count register (CREG) with counter multiplexer 
(C MUX), combinatorial decrementer (CREG - 1), and 
zero detect on count register 


GOTO - multifunction branch control logic 
PC GRP 


The PC GRP consists of a 4:1 multiplexer, a program counter (PC) 
register, and a 7-bit combinatorial incrementer (PC + 1). It selects 
the PC, PC + 1, the branch address, or the top of stack as the next 
instruction address input to the program memory and the PC. 


In registered mode, the first clock edge after RESET goes low 
latches RESET internally. The next clock edge loads the contents 
of location 127 decimal into the instruction-pipeline register and 
clears the EQ Flag. A programmable configuration bit allows the 
option of bypassing the synchronizing register. In this case, after 
RESET goes low, the output of the PC MUX is forced to all '1's 
(address 127 decimal) during the setup time, and the first clock 
edge loads the contents of location 127 decimal into the instruc- 
tion-pipeline register and clears the EQ Flag. Note: by default, the 
RESET input is registered. 


STACK 


The stack block consists of a 3:1 multiplexer (S MUX) that stores 
the data into the topmost location of the stack. The S MUX 
chooses from three sources: PC + 1, count register, and the top of 
the stack (for holding). PC +1 is the input source when doing 
subroutine calls. PC MUX is the output destination when a return- 
from-subroutine instruction is performed. 


CNTR 


The CNTR block consists of a 4:1 multiplexer (C MUX) feeding a 7- 
bit count register (CREG) which, in turn, outputs to a combinatorial 
decrementer (CREG-1) and a zero-detect circuit. The CNTR 
block is typically used for timing functions and iterative loop 
counting. 


The C MUX has the following input sources: top of stack, the 
branch-logic output, CREG-1, and the CREG (for holding). 


GOTO 
The GOTO (branch control) logic block performs three functions: 


(1) It provides a 7-bit value directly from the DATA field in the 
instruction pipeline register. 


(2) It provides a 7-bit branch address from the TEST inputs T[6:0] 
masked by the DATA field from the instruction pipeline 
register. 


It compares the TEST inputs T[6:0] (masked by the MASK 
field in the instruction pipeline register) with the constant field 
comparison (see Instruction Format) in the pipeline register. 


The EQ flip-flop is set according to the following expression: 
EQ =[(TEST .AND. MASK) .XNOR. constant] .OR. EQ 


The EQ flag can be tested by the condition-code selection logic. 
Multiple tests of any group of T inputs in a manner analogous to 
_sum-of-products can be performed, since a no-match comparison 
does not reset the EQ flag. Any conditional branch on EQ will reset 
the EQ flag. Conditional returns on EQ will not change the EQ flag. 
RESET input LOW will reset the EQ flag. 


NOTE: A zero in the MASK field blocks the corresponding bit in the 
TEST field; a one activates the corresponding bit. 


The constant field bits that correspond to masked test field bits 
must be zero. A zero is substituted for masked test field bits. This 
masking operation is independent of the value of the POL bit. 


Condition Code Selection Logic 


The condition code selection logic consists of a 16:1 multiplexer. 
The 16 condition inputs are the seven test bits, the condition code 
input CC, the EQ flag, CREG ZERO status, and six UNCOND test 
conditions connected to zero for the unconditional mode. The 
TEST field in the pipeline register (P[26:23]) selects one of the 16 
conditions. If one of the UNCOND is chosen, and the POL bit is a 
one, the instruction is executed with a ''forced PASS" condition. If 
one of the UNCOND is chosen, and the POL bit is a zero, the 
instruction is executed with a ''forced FAIL" condition. See opcode 
descriptions for more details. 


The polarity bit POL in P[27] of the instruction pipeline register 
allows the user to test for either pass/true or fail/false condition. 
Refer to Table 2 for details. 


Instruction Decode 


The instruction decoder is a PLA that generates the control for 28 
different instructions. The decoder inputs include the OPCODE 
field P[32:28], the zero detection flag from the CNTR, and the 
selected test condition code from the condition code select logic. 


Operational Modes 


The Am29CPL142 operates as a 7 bit microcontroller in normal 
mode, and there are several configuration bits which can be 
programmed to modify this normal operation (see figure below). By 
programming the EXP bit, the output pins P[14:8] can be used as 
the microprogram address for external registered memories to get 
a wider control output. The SSR bit allows on-chip diagnostic 
capabilities for in-system testing. The remaining bits serve to 
individually select whether the input pins will be internally synchro- 
nized or not. The default setting of these bits (unprogrammed, 1) 
will cause each pin to be internally synchronized, and so program- 
ming a given bit (to 0) will cause that corresponding input to bypass 
the synchronizing register. 


EPROM - Configuration Bits 


Reset 


EPROM - Configuration Bits (input register bypass) 


cc Te 1s 14 T3 Ta 1 To 
BYPASS | BYPASS | BYPASS | BYPASS | BYPASS | BYPASS | BYPASS | BYPASS 


The SSR option provides on-chip diagnostic capabilities for in- 
system testing. This is accomplished by setting the appropriate 
conditions on the MODE control input. Note that this can only 
be done if the SSR diagnostics cell has been programmed. See 
Table 1. 


The SSR diagnostics configuration activates a 34-bit-wide, D-type 
register, called a ''shadow"' register, on the pipeline register inputs. 
The shadow register can be serially loaded from the SDI pin, 
paralle! loaded from the pipeline register, or held. The pipeline 
register can be loaded from the program memory in normal 
operation or from the shadow register during diagnostics. A 
redefinition of four device pins is required to control the different 
diagnostics functions. CC also functions as the Serial Data Input 
(SDI), P[0] becomes the serial data output (SDO), P[7] becomes 
the diagnostic clock (DCLK), and P[6] becomes the diagnostic 
mode control (MODE). The various diagnostic and normal modes 
are shown in Table 1. 


Serially loading a test instruction into the shadow register and 
parallel loading the shadow register contents into the pipeline 
register forces execution of the test instruction. The test result can 
then be clocked into the pipeline register, as in normal operation 
mode, parallel loaded into the shadow register, and serially shifted 
out for system diagnostics. 





Am29CPL142 General Instruction Format 


23 22 16 1 te) 

USER - DEFINED 

OPCODE OUTPUTS - 
16 BITS 


DFRO0733 
WHERE: 


OE Synchronous Output Enable for P[15:8]. 

OPCODE A 5-bit opcode field for selecting one of the 27 single data-field instructions. 
POL = A 1-bit test condition polarity select. (Refer to Table 2) 

TEST = A 4-bit test condition select. 


TEST[3:0] UNDER TEST 


0000 T[O] 
0001 T[1] 
T(2] 
T(3] 
T[4] 
T[5] 
T[6] 
cc 
EQ 
CREG ZERO 
1010-1111 UNCOND [0] 
The polarity bit POL in an instruction allows the user to test for a pass/true or fail/false condition 
as shown in Table 2. An unconditional true is set by selecting UNCOND and POL = 1. 


= A 7-bit conditional branch address, test input mask, or counter value field designated as PL in 
instruction mnemonics. 


The special two data field comparison instruction format is shown below: 


Am29CPL142 Comparison Instruction Format 


33 32 30 29 23 22 16 15 0 
USER - DEFINED 
OE OPCODE CONSTANT MASK OUTPUTS - 
16 BITS 


DFROO748 
WHERE: 


OE = Synchronous Output Enable for P[15:8]. 

OPCODE Compare instruction (binary 100). 

CONSTANT = A 7-bit constant for equal to comparison with T*M. 
MASK = A 7-bit mask field for masking the incoming T[6:0] inputs. 








TABLE 1. 
Shadow | Pipeline 
Si. “Sj : 
Poa i a Sg1-D Hold Serial Right Shift Register 


Peon | see [ae [2 ! 
t ponte | s| 
meen Load Shadow Register from Pipeline* 
iste Rey <Ae  aiia<)e Ses —[Saeieey | laa es Serer On eSe” 
hen Load Pipeline Register from Shadow 
(a Te 
* $7, S6 are undefined. If P[33] in the microword is a one, Si5-Sg are loaded from the pipeline register. If P[33] in the 


microword is a zero, S45-—Sg are loaded from an external source. 















** During normal operation, this pin behaves as the CC test input. 


FUNCTION TABLE DEFINITIONS 


INPUTS 
H =HIGH D = Serial Data 

L =LOW t = LOW-to-HIGH transition 
X =Don't Care | =HIGH-to-LOW transition 











TABLE 2. 







Input 
Condition 
Being Tested 


Am29CPL142 INSTRUCTION SET DEFINITION 


The stack consists of two registers; the top one is labeled Top of Stack (TOS), the bottom one is labeled Bottom of Stack (BOS). 


Opcode 


@ = Other instruction 
© = Instruction being described 
O = Register in part 


Mnemonic Description 


GOTOPL IF (cond) THEN GOTO PL (data) 
Conditional branch to the address 
in the PL (DATA field). The EQ 
flag will be reset if the test field 
selects it and the condition pas- 
ses. The instruction is executed 
with a forced PASS condition, if 
the test field is UNCOND and 
POL = 1. The instruction is execut- 
ed with a forced FAIL condition, if 
the test field is UNCOND and 
POL = 0. 


GOTOTM IF (cond) THEN GOTO TM (data) 
Conditional branch to the address 
defined by the T*M (T[6:0] under 
bitwise mask from the DATA field). 
This instruction is intended for 
multiway branches. The EQ flag 
will be reset if the test field se- 
lects it and the condition passes. 
The instruction is executed with a 
forced PASS condition, if the test 
field is UNCOND and POL = 1. 
The instruction is executed with a 
forced FAIL condition, if the test 
field is UNCOND and POL =0. 


GOTOSTK IF (cond) THEN GOTO (STACK) 
Conditional branch to the address 
at the top of the stack, or else 
continue. The EQ flag will be reset 
if the test field selects it and the 
condition passes. The instruction is 
executed with a forced PASS con- 
dition if the test field is UNCOND 
and POL = 1. The instruction is ex- 
ecuted with a forced FAIL condi- 
tion if the test field is UNCOND 
and POL = 0. 


IF (cond) THEN GOTO PL (data) 
ELSE GOTO (STACK) 

Conditional branch to the address 
in the PL (DATA field) or the TOS. 
A branch to PL is taken if the 
condition is true and a branch to 
TOS if false. The EQ flag will be 
reset if the test field selects it and 
the condition passes. The instruc- 
tion is executed with a forced 
PASS condition, if the test field is 
UNCOND and POL = 1. The in- 
struction is executed with a forced 
FAIL condition, if the test field is 
UNCOND and POL =0. 


P=Test Pass 
F = Test Fail 
X, Yare arbitrary values in the CREG or STACK 


Execution Example Register Transfer Description 


If ( cond = true ) Then 
PC < PL(DATA) 
Else 
PC < PC +1 


F 


PL (DATA) 


PFO01420 


If ( cond = true ) Then 
PC <« T*M 

Else 
PC < PC +1 


PFOO1441 


If ( cond = true) Then 
PC < TOS 

Else 
PC <« PC +1 


if ( cond = true ) Then 
PC < PL(DATA) 
Else 
PC < TOS 


F 

31 s 
P 

PL 40) 51 


(DATA) 
41 


PF002690 





12 


Opcode 


Mnemonic 


CALPL 


Description 


IF (cond) THEN CALL PL (data) 
Conditional jump to subroutine at 
the address in the PL (DATA 
field). The PC + 1 is pushed into 
the TOS as the return address. 
The EQ flag will be reset if the 
test field selects it and the condi- 
tion passes. The instruction is exe- 
cuted with a forced PASS condi- 
tion, if the test field is UNCOND 
and POL = 1. The instruction is ex- 
ecuted with a forced FAIL condi- 
tion, if the test field is UNCOND 
and POL =0. 


IF (cond) THEN CALL TM (data) 
Conditional jump to subroutine at 
the address specified by the T*M 
(T[6:0] under bitwise mask from 
the DATA field). The PC +1 is 
pushed into the TOS as the return 
address. The EQ flag will be reset 
if the test field selects it and the 
condition passes. The instruction is 
executed with a forced PASS con- 
dition, if the test field is UNCOND 
and POL = 1. The instruction is ex- 
ecuted with a forced FAIL condi- 
tion, if the test field is UNCOND 
and POL =0. 


IF (cond) THEN RET 

Conditional return from subroutine. 
The TOS provides the return from 
subroutine address and the stack 
is popped. The instruction is exe- 
cuted with a forced PASS condi- 
tion, if the test field is UNCOND 
and POL = 1. The instruction is ex- 
ecuted with a forced FAIL condi- 
tion, if the test field is UNCOND 
and POL = 0. 


IF (cond) THEN RET, LOAD PL 
(data) 

Conditional return from subroutine 
and load the CREG from the PL 
(DATA field). The TOS provides 
the return from subroutine address 
and the stack is popped. The in- 
struction is executed with a forced 
PASS condition, if the test field is 
UNCOND and POL = 1. The in- 
struction is executed with a forced 
FAIL condition, if the test field is 
UNCOND and POL = 0. 


Execution Example 


PF002700 


PF002710 


PF002723 


PF002730 
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Register Transfer Description 


If ( cond = true ) Then 
BOS < TOS 
TOS «+ PC+1 
PC + PL(DATA) 
Else 
PC < PC+1 


If ( cond = true ) Then 
BOS «+ TOS 
TOS « PC +1 
PC <T*M 
Else 
PC «PC+1 


If ( cond = true ) Then 
PC < TOS 
TOS < BOS 

Else 
PC < PC+1 


If (cond = true ) Then 
PC «TOS 
TOS < BOS 
CREG< PL(DATA) 
Else 
PG <PC+1 





Opcode Mnemonic Description Execution Example Register Transfer Description 


LDPL IF (cond) THEN LOAD PL (data) If ( cond = true ) Then 
Conditional Load the CREG from CREG < PL(DATA) 
the PL (DATA field). The instruc- PG < PC+1 

F 
on 
Pp 


Else 


tion is executed with a forced 
PG <PC+1 


PASS condition, if the test field is 
UNCOND and POL = 1. The in- 
struction is executed with a forced 
FAIL condition, if the test field is 
UNCOND and POL = 0. 


O-- PL (DATA) 


PFOO1511 


IF (cond) THEN LOAD TM (data) If ( cond = true ) Then 
Conditional load the CREG from CREG < T*M 

the T*M (T[6:0] inputs under bit- PC <PC+1 
wise mask from the DATA field). Else 

The instruction is executed with a PC <- PC+1 
forced PASS condition, if the test 

field is UNCOND and POL = 1. 

The instruction is executed with a 

forced FAIL condition, if the test 

field is UNCOND and POL =0. 


PF001521 


IF (cond) THEN PUSH lf ( cond = true ) Then 
Conditional push the PC + 1 into BOS <« TOS 

the TOS. The instruction is execut- TOS < PC+1 

ed with a forced PASS condition, PG <« PC+1 

if the test field is UNCOND and Else 

POL = 1. The instruction is execut- PC <« PC+1 

ed with a forced FAIL condition, if 

the test field is UNCOND and 

POL = 0. 


PF0002740 


IF (cond) THEN PUSH, LOAD PL If ( cond = true ) Then 
(data) BOS TOS 
Conditional push the PC +1 into CREG PL(DATA) 
the TOS and load the CREG from TOS PC +1 
the PL (DATA field). The instruc- PC PC +1 
tion is executed with a forced Else 

PASS condition, if the test field is e PC PC +1 
UNCOND and POL = 1. The in- 

struction is executed with a forced 

FAIL condition, if the test field is 

UNCOND and POL = 0. 


PF002750 
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Opcode 


Mnemonic 


PSHTM 


PSHCNTR 


POPCNTR 


Description 


IF (cond) THEN PUSH, LOAD TM 
(data) 

Conditional push the PC + 1 into 
the TOS and load the CREG from 
the T*M (T[6:0] under bitwise 
mask from the DATA field). The 
instruction is executed with a 
forced PASS condition, if the test 
field is UNCOND and POL = 1. 
The instruction is executed with a 
forced FAIL condition, if the test 
field is UNCOND and POL = 0. 


IF (cond) THEN POP 

Conditional Pop the TOS. The in- 
struction is executed with a forced 
PASS condition, if the test field is 
UNCOND and POL = 1. The in- 
struction is executed with a forced 
FAIL condition, if the test field is 
UNCOND and POL = 0. 


IF (cond) THEN PUSH (CREG) 
Conditional push CREG contents 
to top of stack. The instruction is 
executed with a forced PASS con- 
dition if the test field is UNCOND 
and POL =1. The instruction is ex- 
ecuted with a forced FAIL condi- 
tion if the test field is UNCOND 
and POL =0. 


IF (cond) THEN POP TO (CREG) 
Conditional pop TOS into CREG. 
The instruction is executed with a 
forced PASS condition, if the test 
field is UNCOND and POL = 1. 
The instruction is executed with a 
forced FAIL condition, if the test 
field is UNCOND and POL = 0. 


IF (cond) THEN DEC 

Conditional decrement of the 
CREG. The instruction is executed 
with a forced PASS condition, if 
the test field is UNCOND and 
POL = 1. The instruction is execut- 
ed with a forced FAIL condition, if 
the test field is UNCOND and 
POL = 0. 


Execution Example Register Transfer Description 


If ( cond = true ) Then 
BOS <« TOS 
CREG < T*M 
TOS <«PC+1 
PC « PC+1 

Else 
PC «+ PC +1 


PF002770 


If ( cond = true ) Then 
TOS < BOS 
PC <« PC+1 

Else 
PC <« PC+1 


5 Os FO 


PF002760 


If (cond = true ) Then 
BOS < TOS 
TOS < CREG 
PO < PC+1 
Else 
PG <PC+1 


BOS TOS CREG 


x 


PF002790 


If ( cond = true ) Then 
CREG < TOS 
TOS < BOS 
PO <PC+1 
Else 


CREG TOS BOS PC 


< PCH 


PF002780 


If ( cond = true ) Then 
CREG < CREG-1 
PC << PC+1 
Else 
PG < PC+1 


CREG DECREMENTER 


Y-1 


Y 


PFO01621 
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Opcode 


Mnemonic 


DECPL 


DECGOPL 


Description 


WHILE (CREG <> 0) WAIT ELSE 
LOAD PL (data) 

Conditional Hold until the counter 
is equal to zero, then load CREG 
from the PL (DATA field). This in- 
struction is intended for timing 
waveform generation. If the CREG 
is not equal to zero, the same in- 
struction is refetched while CREG 
is decremented. Timing is com- 
plete when the CREG is equal to 
zero, causing the next instruction 
to be fetched and the CREG to 
be reloaded from PL. This instruc- 
tion does not depend on the 
pass/fail condition. 


WHILE (CREG <> 0) WAIT ELSE 
LOAD TM (data) 

Conditional Hold until the counter 
is equal to zero, then load CREG 
from the T*M (T[6:0] under bitwise 
mask from the DATA field). This 
instruction is intended for timing 
waveform generation. If the CREG 
is not equal to zero, the same in- 
struction is refetched while the 
CREG is decremented. Timing is 
complete when the CREG is equal 
to zero, causing the next instruc- 
tion to be refetched and the 
CREG to be reloaded from T*M. 
This instruction does not depend 
on the pass/fail condition. 


IF (cond) THEN GOTO PL (data) 
ELSE WHILE (CREG <> 0) WAIT 
Conditional Hold/Count. The cur- 
rent instruction will be refetched 
and the CREG decremented until 
the condition under test becomes 
true or the counter is equal to 
zero. If the condition becomes 
true, a branch to the address in 
the PL (DATA field) is executed. If 
the counter becomes zero without 
the condition becoming true, a 
CONTINUE is executed. The EQ 
flag will be reset if the test field 
selects it and the condition pas- 
ses. The instruction is executed 
with a forced PASS condition if 
the TEST field is UNCOND and 
POL = 1. The instruction is execut- 
ed with a forced FAIL condition if 
the TEST field is UNCOND and 
POL = 0. 


WHILE (CREG <> 0) LOOP TO 
PL (data) 

Conditional loop to the address in 
the PL (DATA field). This instruc- 
tion is intended to be placed at 
the bottom of an iterative loop. If 
the CREG is not equal to zero, it 
is decremented (signifying comple- 
tion of an iteration), and a branch 
to the address in the PL (DATA 
field) (top of the loop) is executed. 
If the CREG is equal to zero, 
looping is complete and the next 
sequential instruction is executed. 
This instruction does not depend 
on the pass/fail condition. The EQ 
flag will be reset if the test field 
selects it and CREG is not equal 
to zero. 


Execution Example 


30 CREG DECREMENTER 


31 @{rc) CREG #0 <2 


CREG 


CREG = 0-~_ PL (DATA\ 
32 Om PL twat) 


PF001632 


CREG DECREMENTER 


Pro 


Pc CREG #0 Y 


CREG 


CREG = 0 --C)—— TM 


PFOO1641 


CREG DECREMENTER 


D Yl O 


Y 


F AND CREG 7 0 


cree PL (DATA) 
92 40 


PFOO1651 


PL (DATA) 
CREG =0 


PFO01671 
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Register Transfer Description 


While ( CREG # 0) 
CREG < CREG-1 
PC < PC 

End While 

CREG « PL(DATA) 

PC <« PC+1 


While (CREG # 0 ) 
CREG + CREG-1 
PC < PC 

End While 

CREG <T*M 

PG <—PCH1 


While ( cond = false ) 
If (CREG # 0 ) 
CREG < CREG-1 
PG < PC 
Else 
PO <«PC+i 
End While 
PC <= PL(DATA) 


While (CREG # 0) 
CREG < CREG-1 
PC =< PL (DATA) 

End While 

PC <- PC+1 





Opcode 


Mnemonic 


LPTM 


WAITPL 


Description 


WHILE (CREG <> 0) LOOP TO 
TM (data) 

Conditional loop to the address 
T*M (T[6:0] under bitwise mask 
from the DATA field). This instruc- 
tion should be placed at the bot- 
tom of an iterative loop. If CREG 
is not equal to zero, it is decrem- 
ented (signifying completion of an 
iteration), and a branch to the ad- 
dress specified by T*M (top of the 
loop) is executed. If CREG is 
equal to zero, looping is complete 
and the next sequential instruction 
is executed. This does not depend 
on the pass/fail condition. The EQ 
flag will be reset if the test field 
selects it and CREG is not equal 
to zero. 


WHILE (CREG <> 0) LOOP TO 
(STACK) 

Conditional loop to the address in 
the TOS. If CREG # 0, the 
CREG is decremented and a 
branch to the TOS address is exe- 
cuted. If the CREG = 0, looping 
is complete, the stack is popped, 
and the next sequential instruction 
is executed. This instruction does 
not depend on the pass/fail condi- 
tion. The EQ flag will be reset if 
the test field selects it and CREG 
is not equal to zero. 


IF (cond) THEN GOTO PL (data) 
ELSE WAIT 

Conditional Hold. The current in- 
struction will be refetched and ex- 
ecuted until the condition under 
test becomes true. When true, a 
branch to the address in the PL 
(DATA field) is executed. The EQ 
flag will be reset if the test field 
selects it and the condition pas- 
ses. The instruction is executed 
with a forced PASS condition, if 
the test field is UNCOND and 
POL = 1. The instructicn is execut- 
ed with a forced FAIL condition, if 
the test field is UNCOND and 
POL = 0. 


IF (cond) THEN GOTO TM (data), 
ELSE WAIT 

Conditional Hold. The current in- 
struction will be refetched and ex- 
ecuted until the condition under 
test becomes true. When the con- 
dition is true, a branch to the T*M 
address (T[6:0} under bitwise mask 
from the DATA field) is executed. 
The EQ flag will be reset if the 
test field selects it and the condi- 
tion passes. The instruction is exe- 
cuted with a forced PASS condi- 
tion, if the test field is UNCOND 
and POL = 1. The instruction is ex- 
ecuted with a forced FAIL condi- 
tion, if the test field is UNCOND 
and POL =0. 


Execution Example 


30 


ere) 
PL (DATA) 
40 


41 


PFO01660 


PFO02660 


17 


PF002800 


PFO02810 


Register Transfer Description 


While (CREG # 0) 
CREG + CREG-1 
PC=T*M 

End While 

PC -PC+H1 


While (CREG # 0) 
CREG « CREG-~-1 
PC «TOS 

End While 

TOS + BOS 

PC + PC+1 


If ( cond = true ) Then 
PC < PL(DATA) 
Else 
PC <« PC 


If ( cond = true ) Then 
PC < T*M 

Else 
PC < PC 





Opcode 


10-13 
(100XX 
binary) 


Mnemonic 


CONT 


OUTPUT 


Description 


CONTINUE 

The next sequential instruction is 
fetched unconditionally. This in- 
struction can also be used to re- 
set the EQ flag by selecting EQ in 
the TEST field. 


IF (cond) THEN OUTPUT 

The CREG contents will be output 
on pins P[14:8] during the next 
clock cycle. Care should be taken 
to ensure that the outputs are en- 
abled for the next sequential in- 
struction by setting the microcode 
bit OE = 1. The instruction is exe- 
cuted with a forced PASS condi- 
tion, if the test field is UNCOND 
and POL = 1. The instruction is ex- 
ecuted with a forced FAIL condi- 
tion, if the test field is UNCOND 
and POL = 0. 


CMP TM (mask) TO PL (data) 
This instruction performs bitwise 
exclusive-OR of T*M (T[6:0] under 
bitwise mask from the MASK field 
P[22:16]) with CONSTANT 
(P[29:23]). If T*M equals CON- 
STANT, the EQ flag is set to one, 
so that a branch may occur in a 
following instruction. If not equal, 
the EQ flag is unaffected. This al- 
lows sequences of compares, in a 
manner analogous to sum-of-prod- 
ucts, to be performed which can 
be followed by a single conditional 
branch if one or more of the com- 
parisons were true. Note: The EQ 
flag is set to zero on reset or 
when EQ is selected as the test 
condition in a branch. Conditional 
returns on EQ leave the flag un- 
changed. Constant field bits that 
correspond to masked test-input 
bits must be zero. This instruc- 
tion does not depend on the 
pass/fail condition. 


Execution Example 


F 


32 @) 


PFO01690 


Pipeline Regiser 
CREG 


Pi481<>-O 


“es 


18 


PF002820 


Tm # CONST 


O SET EQ FLAG 


a 
T*M = CONST 


PFO01701 


Register Transfer Description 


PC + PC+1 


If (cond = true) Then 
P[14 : 8] « CREG 
PC < PC +1 

Else 
PC < PC+1 


Compare T*M and CONSTANT 
EQ = ((T [6:0] .AND. MASK) 


-XNOR. CONSTANT) .OR. EQ) 


PC < PC+1 





MICROINSTRUCTIONS BASED ON TEST CONDITIONS 


Lo Condition Pass Condition Fail 


PC 
Assembler Statement eee STACK ed STACK | CREG | F 
IF (cond) THEN RET, LOAD 
oe ahd : 
| 
I IS 
iS 


a 


rc 
fe] 
2 
a 

vu 


Hod 
[RET [iF cond) THEN RET | TOS | Pop | Hold | Hold 
0. Pi 


L (data) 

+41 
fen mw [rw | 
rm ferme Lreve [Be [ee : 
[som eagrePeOR IT roar [ mw [| ve : 
1 


IF (cond) THEN POP 


z 


rc 
° 
> 
a 
Z\/2 Z/Z| Zz 


slo 
=8 


Hold 


QO 


0 


Ho 


rors] ro [nw [ 
revs] re [a [6 
evap nw [we [ 
= No 
Hold Reset | TOS NC 
[cron fee rarer [mT [ne 

Pe [rar (Epa [a [re [rn 

: 

; 


5 


x 
gig 
aja 


Zlz z\|2z rm 


N' 
Ni 


() 
+ 


PSH IF (cond) THEN PUSH Beas 
IF (cond) THEN PUSH Push Load 
[sero | FoKS aa N 
IF (cond) THEN POP TO Load 


IF (cond) THEN PUSH, PC +14 Push Load 
LOAD PL (data) PC +1 PL 


IC 
IC 
IC 


or Por _| [Fon _| 
[08 [be [iF (conay THEN DEC | -Pc+1 | Hold | DEC | 


FORK IF (cond) THEN GOTO PL 
(data) ELSE GOTO (STACK) 


7 
14 
15 
17 
18 
19 


z= 
(?) 


IF (cond) THEN CALL TM Push 
IF (cond) THEN GOTO TM 


Key: TOS = Top of Stack 
PC = Program Counter 
CREG= Counter Register 

PL = Pipeline (DATA) Field 
TM = Test Inputs Masked by PL (DATA) Field 

DEC = Decrement 

BOS = Bottom of Stack 
NC = No Change 


Zz 
oO 
2 
oO 


rs [i 


Notes: See notes on next page. 





MICROINSTRUCTION DEPENDENT ON CREG 


Assembler Statement eee 


[= [om ERP Pree | ow [oe] oe [om 
fom BRR PORE Pree [oe [| [ms 
pe [ em fesse [eer [oe Parl we 
a 


MICROINSTRUCTION DEPENDENT ON TEST CONDITION AND CREG VALUE 


Condition Pass Condition Fail 
Assembler EQ 
Opcode CI Statement STACK STACK FLAG 


cose tem |_ 7 | P| How | How [Reset] ec | How | ec | nc | 3 | 
GOTO PL (data) pt Hold PC Hold | DEC | NG 
1D | DECGOPL 
ELSE WHILE 
(CREG<>0) WAIT PL Hold pC+1] Hold | Hold | NC 


UNCONDITIONAL MICROINSTRUCTIONS 


a 


CMP TM (mask) TO PL 


Key: TOS =Top of Stack 

BOS = Bottom of Stack 

PC = Program Counter 

CREG= Counter Register 

PL = Pipeline (DATA) Field 

TM = Test Inputs Masked by MASK Field 
DEC = Decrement 

NC = No Change 


1. If Condition Passes, Output CREG contents on next clock cycle. 

2. If Condition = EQ, reset EQ flag. 

8. If Condition = EQ and Condition Passes, reset EQ flag. 

4. If Condition = EQ and CREG <0, reset EQ flag. 

5. When Stack is popped, BOS is transferred to TOS. 

6. When Stack is pushed, TOS is transferred to BOS before value is written into TOS. 
7. Set EQ Flag if CONST field = T*M. 
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Cs as 
Cs a 
Crem fe 


WF025480 


Figure 2. Conditional Branch/Jump Instruction 
(Example: CALPL) 


ce ae ac 


test latched : 
i “a/ test true (operation 
TEST on CLK high will be pb pi 
WF025490 


Figure 3. Conditional Instruction 
(Example: LDPL) 


fetchi+1 fetchi+2 fetchi+3 


WF025310 


Figure 4. Unconditional Instruction 
(Example: CONT) 
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Using The Am29CPL142 To Address External 
Registered PROM 


When the EXP cell is programmed, the program memory MUX 
is output over pins P[14:8]/A[6:0]. This feature can be used to 
extend the width of the output contro! word when external 
registered PROMs are used. In Figure 5 below, the 
Am29CPL142 addresses external registered PROMs to pro- 











Ye 





[15] 


PROGRAMMING 


The Am29CPL142 FPC controller is programmed using a 
simple algorithm. The internal EPROM is organized as a 128- 
word by 34-bit array. The array is divided up into five bytes for 
programming. Data is written byte-wide through pins P[15:8] 
using a simple sequence of voltages on two pins (CLK and 
RESET). The Am29CPL142 uses pins P[7:5] for byte address- 
ing; the EPROM array resides in the five lower bytes (0 
through 4), while the most significant byte (7) is reserved for 
User Configuration Registers. Bytes 5 and 6 are not used on 
the Am29CPL142. Pins T[6:0] are used to address the word. 


The Am29CPL142 programming cycle is shown in Figure 7. 
Each programming cycle consists of a program mode followed 
by a verify mode. To begin programming, the CLK pin is raised 
from a TTL level to Vpp. The AM29CPL142 enters program 
mode and disables output pins P[15:5] and accepts these pins 
as data I/O and address inputs. Now that the chip is in 
program mode, the RESET pin controls the program and verify 
modes. With a TTL-level HIGH on RESET, the data I/O is in 
high impedance, and the program data (P[15:8]) and address 
(P[7:5], T[6:0]) can be set up. The data is written into memory 
by applying Vpp to RESET for time Tw(pami) as described in 
the Program Parameter table. RESET is then switched back to 
a TTL-level HIGH, and the program data is removed. The 
verify (Read) cycle begins when RESET is switched to a TTL 
LOW level and the data resident at the addressed byte is 
output on the data I/O (P[15:8]). Raising RESET back to a 
TTL-level HIGH completes one programming cycle. 




















Am29CPL142 
FPC 


P(14:8) 
AG] P{7:0] 


Figure 5. Using Am29CPL142 to Address External Registered PROMs 


vide an output control word (9 + N) bits wide (where N is the 
bit width of the PROMs). 


When the OUTPUT instruction is executed, the CREG con- 
tents are output over pins P[14:8]/A[6:0] on the following 
cycle. Consequently, if the CREG contents must be read after 
programming the EXP cell, the system design should be 
modified to handle this exception. 


BD007703 


To ensure reliable programming if the data does not verify, the 
programming cycle could be repeated up to a total of 25 times. 
After a valid verification, a final overprogramming should be 
executed using a Vcc = 5.0 V and an extended pulse width 
Tw(PGMf) equal to twice the sum of initial programming pulse 
width. At the conclusion of programming the Am29CPL142, 
the EPROM memory should be reverified for correct data at all 
addresses using two supply voltages (Vcc =5.5 V and 
Voc = 4.5 V). 


Erasure 


In order to fully erase all memory locations, it is necessary to 
expose the memory array to an ultraviolet light source having 
a wavelength of 2537 Angstroms. The minimum recom- 
mended dose (UV intensity x exposure time) is 
15 Wsec/cm?. For a UV lamp with a 12 mW/cm? power 
rating, the exposure time would be about 30 minutes. The 
device should be located one inch from the source in a direct 
line. 


It should be noted that erasure will begin with exposure to light 
having wavelengths less than 4000 Angstroms. To prevent 
exposure to sunlight or fluorescent lighting, an opaque label 
should be affixed over the window after programming. 


One-Time Programmable (OTP) Am29CPL142 devices are 
available in plastic and are ideal for volume production. They 
can be inventoried unprogrammed and used with current 
software revisions; there is no window to be covered to 
prevent light from changing data. 





JEDEC 
CELL 33 


JEDEC 
CELL 4318 


BYTE SELECT 


P [15:8] 


BD007553 
JEDEC Cell Numbering: If Byte <3, Cell No. = (34 x (Row_Addr)) + (8 x (3-Byte)) + (7-Bit) + 2 
If Byte = 4, Cell No. = (34 x (Row_Add)r)) + (1-Bit) 


Example Computations: 


Row 0, Byte 4, Bit 1 Cell No. = 34 (0) + (1-1) =0 
Row 127, Byte 0, Bit 0 Cell No. = 34 (127) +8 (3-0) + (7-0) +2 = 4351 


The cell numbers for the configuration bits are as follows: (Byte 7 only) 
Register bypass for CC and Tg through To are cells 4352 through 4359 
EXP is cell 4360 
SSR is cell 4361 
Reset register bypass is cell 4362 


me [er et ma oe Pa Pee fe DD 


rt 
9 
Bre 
a 


= 


Row decoding is performed as a straight binary decode of pins T[6:0]. Column decoding is accomplished by 
the combination of the byte select and the bit select inputs. As an example, when P[7:5] are all zero and 
select byte 0, and T[6:0] are all zero and select row 0, then P[15:8] can be used to program the 8 bits in 
byte 0 of row 0. These are identified as C7 through Co, and are JEDEC cells 26 through 33 respectively. 


Figure 6. Programming Configuration 
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PROGRAMMING PARAMETERS (Ta = 25°C) 


Symbol Description 
| Vin. | Input HIGH Level 
[Vii ——_| Input LOW Level fine 20021 
Program Pulse Duration (Initial) | 095 | 
Program Pulse Duration (Final) | 20 | 
[us | | 2 
ee 


oe [= 


Address Setup Time 
Data Setup Time 


tsu (Vpp) Vpp Setup Time 


Vcc 

VPP 

VIH 

VIL 

tas 
| tsu (Vee) | | 2 
Address Hold Time 








Data Hold Time 


Data Valid from RESET LOW ie = — 





Data Float from RESET HIGH 











10796-002A 
WF026680 


Figure 7. Programming Waveforms 


24 


















ABSOLUTE MAXIMUM RATINGS 









Storage Temperature ..............cccccceeeseeee -65 to +150°C 
(Ambient) Temperature Under Bias.......... -55 to +125°C 
Supply Voltage to Ground Potential 

(Pin 28 to Pin 14) Continuous .......... -0.5 V to +7.0 V 





DC Voltage Applied to Outputs...-0.3 V to +Voco +0.3 V 
DC Input Voltage... -0.3 V to +Vcoc +0.3 V 
DC Input Current ............ccecceeeeeeee es -10 mA to +10 mA 


Stresses above those listed under ABSOLUTE MAXIMUM 
RATINGS may cause permanent device failure. Functionality 
at or above these limits is not implied. Exposure to absolute 
maximum ratings for extended periods may affect device 
reliability. 
















Subgroups 1, 2, 3 are tested unless otherwise noted) 


Parameter Parameter 
Symbol Description 





Voc = Min., 


Output LOW Voltage VIN = Vit or Vin 


Input HIGH Level 
Input LOW Level 
Input LOW Current 
Input HIGH Current 


lozH Output Leakage Current 
lozt (Note 3) . 









ViH 
(Note 1) 


ViL 
(Note 1) 
| 





VOoH 
VoL 
IL 














ViIHi= 2.0 v 





























Po 


. The dynamic current consumption is: 


number of loads. 


CAPACITANCE* 








Paramcter 
Symbol 


C; (RESET) 


C; (All others) Input Capacitance 
Co Output Capacitance 


* These capacitances are tested on a sample basis. 














DC CHARACTERISTICS over operating range unless otherwise specified (for APL Products, \Group A, 






Test Conditions » © 
, 


Guaranteed Input Logical HIGH Voltage for All Inputs 


Voc = Min., 
sein ae oe 





Guaranteed input. Logical LOW Voltage for All Inputs 
Voc = Max:..Vin = 0.5 V 
Voc = Max. Vin= Vcc -0:5 V™ 
Vec = Max., ViL = 0.8, VV - 








CMOS, Vin = Vcc or GND 
TTL, Vin =0.5 V or 2.4 V 








=z 
CMOS, Vin = Vcc or GND | 
TTL, Vin = 0.5 V or 2.4 V | | 





Icc Power Supply Current 7 
(ee | MIL oo 
TAS —§5 to-125°C..” 
ee Be Voc = Max: 
Power Dissipation x 3 
Cpp A TA = 25°C 
Capacitance (Note 4) °No Load ° . 
Notes: 1. These are absolute val 


Parameter 
Description Test Conditions 
Input Capacitance f=1 MHz 


Ta =-55°C to +125°C 
Voc = 4.5 V to 5.5 V 


OPERATING RANGES 


Commercial (C) Devices 





Ambient Temperature (Ta) ........c:ecceceeecees 0 to +70°C 

Supply Voltage (VCC) ......secseeseeeaees +4.50 to +5.50 V 
Military* (M) Devices 

Ambient Temperature (Ta) ..........00.0066 -55 to +125°C 





+45 V to +55 V 


Operating ranges define those limits between which the 
functionality of the device is guaranteed. 


Supply Voltage (Vcc) 


*Military Product 100% tested at Ta = +25°C, +125°C and 
-55°C. 


Thermal Impedance Values (0ja),. Typical 
28-Pin Plastic DIP (PDS028)..................008 
28-Pin Ceramic DIP (CDV028) (CDE028): 
28-Pin Plastic Leaded Chip Carrier (PL 028 
28-Pin Leadless Chip Carrier CLV028)... 







50°C/W 
40°C/W 
55°C/W 
.. 55°C/W 












=a 
ee 
a 










+ [+ Bb 


115 
140 
p 


F Typical 





lues with respect to device ground and all overshoots due to system or tester noise are included. 
2. I/O pin leakage is the worst-case of lozx. or lx (where X =H or L). 
. Use CMOS Icc when the device-is driven by CMOS circuits and TTL Icc when the device is driven by TTL circuits. 


Ico (Total) = Icc (Static) + (Cpp +:nC_) Voc (f/2), where f is the clock frequency, C_ is the load capacitance, and n is the 













SWITCHING CHARACTERISTICS over COMMERCIAL operating range 






















Parameter 
Description 


CC to CLK, Asynch. Mode (Note 1) 
RESET to CLK, Registered Mode 


Parameter 
Symbol 







Test Conditions 
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14 
6 ‘Gee Test 
7 Output Load 
Conditions 


ala — 
wo 


| 201 






[PU15:8]<to, DELK ee" 
4, [CLK to P[15:8] Enable 


[ELK Puise wae 


Notes: 1. These parameters are measured indirectly on unprogrammed devices. They are determined as follows: 
a. Measure delay from input (T[6:0], or CLK) to EPROM address out in test mode. This will measure the delay through the sequence 
logic. 
b. Measure setup time from T[6:0] input through EPROM test columns to pipeline register in verify test column mode. This will measure 
the delay through the EPROM and register setup. 
c. Measure delay from T[6:0] input to EPROM address out in verify test column mode. This will measure the delay through the logic 
and P[15:0] outputs. 
To calculate the desired parameter measurement the following formula is used: 
Measurement (a) + Measurement (b) - Measurement (c) 
CLK PERIOD: 
CLK (a) + (b) - (c) = CLK PERIOD 
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SWITCHING CHARACTERISTICS over MILITARY operating range 


Parameter 
Description 


Parameter 
Symbol 


CC to CLK, Asynch. Mode (Note 1) | + 


RESET to CLK, Registered Mode 


rs) 
os 


Mode to DCLK ; 
SDI to DCLK; 
P[15:8] to DCLK 
T[6:0] 'to.CLK 5 


aja 
als 


alfa 
OlN 


~)RESET to CLK,” 
Mode to CLK 
Mode. ‘to DCLK’. 
SDI to. DCLK’ Pee 
P[15:8] to DCLK” 


= 
o 


24 
7 


2 


t CLK Period (Note 1) 
DCLK Period 


T[6:0] to CLK, Asynch. Mode (Note 1) al. 
CC to CLK, Registered Mode Peon) tes 


RESET to CLK, Asynch. Mode... ef et 
Mode to CLK ‘eel ias ; 


Test Conditions 


Output Load 
Conditions 


hy n 
Byels 


| 20 
| 30 
20 
30 


We 





15 
25 


Oo 


Notes: 1. These parameters are measured indirectly on unprogrammed devices. They are determined as follows: 
. Measure delay from input (T[6:0], or CLK) to PROM address out in test mode. This will measure the delay through the sequence 


logic. 


. Measure setup time from T[6:0] input through PROM test columns to pipeline register in verify test column mode. This will measure 


the delay through the PROM and register setup. 


. Measure delay from T[6:0] input to PROM address out in verify test column mode. This will measure the delay through the logic 


and P[15:0] outputs. 


To calculate the desired parameter measurement the following formula is used: 


Measurement (a) + Measurement (b) - Measurement (c) 
CLK PERIOD: 
CLK (a) + (b) -(c) = CLK PERIOD 
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SWITCHING WAVEFORMS 
KEY TO SWITCHING WAVEFORMS 


WAVEFORM INPUTS OUTPUTS 


MUST BE WILL BE 
STEADY STEADY 


WILL BE 
MAY CHANGE 

CHANGING 
FROMH TOL FROM H TOL 


FROMLTOH = FROML TOH 


DON'TCARE; CHANGING; 
ANY CHANGE — STATE 
PERMITTED UNKNOWN 


CENTER 
DOES NOT LINE 1S HIGH 
APPLY IMPEDANCE 

“OFF” STATE 


KS000010 


A XXXXX) 


XXXXXXXXXKXXXKXKXD 


AXXAXXAXXKXXNKXXAXAAN 


[oem 
©) 

1) 
(2) 


_ Oe cl 
P[15:0) rYYY) 
£\ 


NAVAN 
am XXX 
@) 


‘ AXUAANNUANN 
PLS UII), 


WF026690 
Normal Configuration 
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SWITCHING WAVEFORMS (Cont'd.) 


potete 
Perea ees ean Sail Aes 


ae i 


YX UXKWLYT YYXKRXREIY 
(21) 

YY XXYXXXXXKXKXKY 

i (22) 

AYR) 
(3) 


| AMY 


3 10798-0044 
WF026700 


@ 
wooe KX 
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so OX) 
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P[15:8] XXX) 


Fer eT 


SSR Configuration 


SWITCHING TEST CIRCUITS 


| ; 
6 ms a a 
TCRO1340 


TCRO1330 
A. Three State Outputs B. Normal Outputs 


Notes: 1. CL = 50 pF includes scope probe, wiring and stray capacitances without device in test 
fixture. 
2. S1, Se, and Sg are closed during function tests and all AC tests except output enable 
tests. 
8. S1 and Sg are closed while So is open for tpz} test. 
4. C= 5.0 pF for output disable tests. 
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SWITCHING TEST WAVEFORMS 


oara_ AAA WWW. 
oo rr RE: 


WFRO02971 


Setup, Hold, and Release Times 


Notes: 1. Diagram shown for HIGH data only. 
Output transition may be opposite 
sense. 

2. Cross hatched area is don't care 
condition. 


LOW HIGH-LOW 
PULSE a ae 


|» 
HIGH-LOW-HIGH 
PULSE Se ee ee AS 


WFR02791 


Pulse Width 


Note: Pulse generator for all pulses: Rate 


ie SY 
SAME PHASE __ 
INPUT TRANSITION 
Vou 
"PHL 


3Vv 
OPPOSITE PHASE ___ 
INPUT TRANSITION” Serr SV 
—_—_—__—— 0v 


WFR02980 


Propagation Delay 


WFRO2680 


Enable and Disable Times 


Notes: 1. Diagram shown for input Control! Enable-LOW 
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and input Control Disable-HIGH. 
2. S1, Se, and S3 of Load Circuit are closed 
except where shown. 


< 1.0 MHz; Zp =50 Q: tp <2.5 ns. 





Test Philosophy and Methods 


The following points give the general philosophy that we apply to 
tests that must be properly engineered if they are to be imple- 
mented in an automatic environment. The specifics of what 
philosophies applied to which test are shown. 


1. Ensure the part is adequately decoupled at the test head. Large 
changes in supply current when the device switches may cause 
function failures due to Vcc changes. 


2.Do not leave inputs floating during any tests, as they may 
oscillate at high frequency. 


3.Do not attempt to perform threshold tests at high speed. 
Following an input transition, ground current may change by as 
much as 200 mA in 5 -8 ns. Inductance in the ground cable may 
allow the ground pin at the device to rise by hundreds of 
millivolts momentarily. Current level may vary from product to 
product. 


4. Use extreme care in defining input levels for AC tests. Many 
inputs may be changed at once, so there will be significant noise 
at the device pins that may not actually reach Vi_ or Viy until the 
noise has settled. AMD recommends using Vi. <0 V and 
Vin 23.0 V for AC tests. 


5.To simplify failure analysis, programs should be designed to 
perform DC, Function, and AC tests as three distinct groups of 
tests. 


6. Capacitive Loading for AC Testing 


Automatic testers and their associated hardware have stray 
capacitance that varies from one type of tester to another but is 
generally around 50 pF. This, of course, makes it impossible to 
make direct measurements of parameters that call for smaller 
capacitive load than the associated stray capacitance. Typical 
examples of this are the so-called "float delays,'’ which 
measure the propagation delays into the high impedance state 
and are usually specified at a load capacitance of 5.0 pF. In 
these cases, the test is performed at the higher load capaci- 
tance (typically 50 pF) and engineering correlations based on 
data taken with a bench set up are used to predict the 
result at the lower capacitance. 


Similarly, a product may be specified at more than one 
capacitive load. Since the typical automatic tester is not 
capable of switching loads in mid-test, it is impossible to make 
measurements at both capacitances even though they may 
both be greater than the stray capacitance. In these cases, a 
measurement is made at one of the two capacitances. The 
result at the other capacitance is predicted from engineering 
correlations based on data taken with a bench set up and the 
knowledge that certain DC measurements (lon, lot, for exam- 
ple) have already been taken and are within spec. In some 
cases, special DC tests are performed in order to facilitate this 
correlation. 


7. Threshold Testing 


The noise associated with automatic testing (due to the long 
inductive cables), and the high gain of the tested device when in 
the vicinity of the actual device threshold, frequently give rise to 
oscillations when testing high-speed speed circuits. These 
oscillations are not indicative of a reject device, but instead, of 
an overtaxed test system. To minimize this problem, thresholds 
are tested at least once for each input pin. Thereafter, "hard" 
high and low levels are used for other tests. Generally this 
means that function and AC testing are performed at "hard" 
input levels rather than at Vi_ Max. and Viy Min. 


8. AC Testing 


Occasionally, parameters are specified that cannot be mea- 
sured directly on automatic testers because of tester limitations. 
Data input hold times often fall into this category. In these 
cases, the parameter in question is guaranteed by correlating 
these tests with other AC tests that have been performed. 
These correlations are arrived at by the cognizant engineer by 
using data from precise bench measurements in conjunction 
with the knowledge that certain DC parameters have already 
been measured and 

are within spec. 


In some cases, certain AC tests are redundant since they can 
be shown to be predicted by other tests that have already been 
performed. In these cases, the redundant tests are not per- 
formed. 


INPUT/OUTPUT CIRCUIT DIAGRAMS 


DRIVEN INPUT 


|Co00861 
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OUTPUT 


1C000871 








PHYSICAL DIMENSIONS* 


CDV028 


PD3028 


PID# 08267B 


00! 
a .01 


Seating Plane 


PID#11427A 


PID# 11427A 


“For reference only. All dimensions are measured in inches. BSC is an ANSI Standard for Basic Space 


Centering. 
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PHYSICAL DIMENSIONS* (Cont'd.) 
PL 028 


ABS, 450 300 .390 


495 .456 REF. .430 


PID# O6751E 


CDE028* 


*Package is in development. Consult MIP Product Marketing for information. 
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